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OBJECT

To design, develop and fabricate a satisfactory 7. 62mm

aluminum cartridge case by the blank, cup and draw process; to
assemble sufficient cartridges, 7. 6 mnm, Ball, M59 type with
aluminum cartridge cases for firing tests for case evaluation.

SUMMARY

The 7. 62mm aluminum cartridge case was designed,
developed and evaluated. Initial development utilized regular
brass cartridge case tooling with minor changes. Modifications
to the initial cartridge case design eliminated problems encountered
during fabrication. Various firing casualties such as primer leaks,
blown primers and gas eroded heads were encountered during test-
ing in rifles and machine guns. Changes in heat treatment, the
type of propellant and primer used and a closer control of the head
area dimensions of the case resulted in the fabrication of a 7. 62mm
aluminum cartridge case acceptable at this stage of its development
since it is almost completely free of defects. The case thus de-
veloped is identified as Case, Cartridge, 7. 62mm, FAT49E4.
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INTRODUCTION

As part of the overall aluminum cartridge case project at

Frankford Arsenal, development was initiated of 7. 62mm alumi-
num cartridge cases by the blank, cup and draw process. With

the experience gained in the fabrication of the other size., of

aluminum cartridge cases by the blank, cup and draw process, it
was bclicved that the development of the 7. 62rm alumninum cart-
ridge case could be accomplished with a minimum of difficulty,

In September 1955, $15,000. was allotted from RAD Order 5040-

5412-:07-40101 (TSI-2) for the design, development and fabrication
of approximately 10, 000 7. 62mm aliuminum cartridge cases under
DED Program No. 7-56, appendix A.

fhe regular tooling for the 7. 62mm brass cartridge casc
was modified to accommodate the peculiar characteristics of the
aluminum alloy used to fabricate these cartridge cases. A four-
draw process for the fabrication of the 7. 6 2mm FAT49E4 alumi-
num cartridge case was developed using the caliber . 30 brass
cartridge case machine equipment.

DISCUSSION

1. In September 1955, initial design work toward develop-
ment of an acceptable 7. 6 2mm aluminum case by the blank, cup
and draw process was initiated under R&D Program No. 7-56.
A quantity of 7075 aluminum alloy strip 0. 180" x 3.0" x 48. 0" was
available at this Arsenal. This strip was annealed at 750 *F' for
two hours and rolled to a required thickness of 0.1601" + 0.001".
The material was again annealed at 750'F for two and one-half
hours, slow cooled and blanked and cupped in a double action
press, The tooling for this operation was the same as that used

for the 7. 62mm brass cup with the exception that the radius of the
cupping die was increased from 0. 560" to 0. 600". The cups were
examined under 2X magnification for fine cracks or splits, par-
ticularly at the inside bottom of the cup and for cracks at the inside



radius. Remaining tooling required was that normally used for
the fabrication of the 7. 6 2mm brass cartridge case four-draw
process, W'ith slight modifications. The machine equipment
utilized was that normally used for fabrication of 7. 6 2rmm brass
cartridge cases.

2. Approximately 550 cartridge cases were fabricated in
this fashion, which were essentially the same in design as the
7. 6 2mm brass cartridge cases except as shown in table 1.

Table I

Aluminum
Dimensions Brass Case Case

Min. Wall Thickness (Dwg C7553738)
(From Inside" Base)

.120" .032" .040"

. 370" .023" .0299"

. 620" .0200" .021"

1. 310" .010" .012"

Head to Datum Length 1. 634' - .006" 1. 635" - .003"

Body-Shoulder Junction
Radius .08" R. .135" R.

Primer Pocket Depth .126 + .005 .135 + .005"

3. Fifty of these cases were assembled into cartridges
using 45. 4 grains of WC846. 4 propellant and primed with Reming-
ton #39 primers. These cartridges were identified as Lot #1 and
were used to establish and verify the charge. Results of these
tests are included in appendix B, summary of which follows:
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Charge Establishment

Velocity - f/s Pressure - psi

Mean Vel 2715 Mean Press. 48,600

Vel. Correction +21 Press. Correction -1600

Corr. Velocity 2736 Corr. Pressure 47,000

Ex. Var. 33 Ex. Var. 2200

S.D. 11

The remaining 500 cases were primed with Remington #39 primers
and assembled into Cartridge, Ball, M59 type using 45. 5 grains of

WC846. 4 propellant. The cartridges were identified as Lot 762-2.
These cartridges were fired at ambient temperature and also after
conditioning for two hours at -40'F for function and casualty in the
T161 machine gun and the T44 and T48 rifles. Complete firing
data is included in appendix B. There was one casualty, a burned
through side wall in the cold firing in the T161 machine gun. This
casualty resulted in a gun stoppage.

4. A second lot of approximately 500 cartridge cases was
fabricated to further evaluate the case design. The tooling was the
same as that used in the fabrication of the first lot with the ex-
ception of the draw punches. The initial draw punches had too
small a radius on the working end and when this radius was in-
creased, the cracks at the inside of the base, which had been preva-.
lent in the previous lot, were eliminated. These cases were primed
with Remington #39 primers and assembled into cartridges using
45. 4 grains of WC846. 4 propellant. This lot of cartridges was
identified as 762-3.

5. The cartridges of Lot 762-3, after conditioning at ambient
and -40*F temperatures, were fired for function and casualty in the
T161 and T65 machine guns and the T44 and T48 rifles. There was
one partial rupture and one burn through in the cold firing in the T65
machine gun. Complete firing data is included in appendix B.
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6. In Lots 762-1, 2, and 3, the regular 7. 6 Zmm brass
cartridge case tooling had been modified for the fabrication cf
the 7. 6 2mm aluminum cartridge case components. Now new
tooling incorporating all prior modifications was made and used
to fabricate 3500 of the cases of most recent design for more
extensive tests. These cases had the same basic case design as
Lot 762-3. A copy of the drawing of Case, Cartridge, FAT49
type is included as figure C-1. The 3500 aluminum cartridge
cases were primed with Remington #39 primers and assembled
into cartridges using 45. 5 grains of WC846. 4 propellant. These
cartridges were identified as Lot 76Z-4.

7. The 3500 cartridges of Lot 762-4 were fired at ambient
temperature and also after conditioning for two hours at -40'F
and +165'F, for function and casualty in the T65 and T]61 machine
guns and the T44 and T48 rifles. Twenty cartridges each were
fired both wet and dry for velocity. Twenty drilled cartridges
were also fired for pressure with velocity meas'ured simultaneously.
Complete firing data is included in appendix B, a summary of which
follow s:

T65 Machine Gun T161 Machine Gun

Primer Leaks Rim Shears Gas Eroded Heads Ruptures
H C A H C A H C A H C A

204 8 T - -1

*Gun stoppage NOTE: Also, 9 severely stretched cases on the

verge of rupture in the cold test in the
T161 machine gun.

8. It was observed from the results of the tests of Lot
762-4 that a sharp angle existed on the inside of the case wall
where the two tapers on the fourth draw punch met. Inadvertently,
the blend radius was omitted when this punch was fabricated. This
is believed the cause of the nine severely stretched cases which
were very close to ruptures, encountered in the cold firing in the
T161 machine gun. Two approaches were decided upon:

a. Reworking the existing fourth draw punch to in-
clude a blend radius (see fig. C-2);
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b. Fabricate a new fourth draw punch which incorpo-
rated a single taper, increasing case wall thick-

ness at the midsection (see fig. C- 3 ).

9. At this time, two new lots of aluminum strip had been
obtained. One lot of strip had 7075 chemistry, but was of high
purity grade, having been subjected to a sonic test which assured

material with no flaws, dross, etc. greater than 1/64" size. The
other lot of strip was of the same purity just described, but had
modified chemistry. The allowable percentage spread of certain
constituents was reduced, as listed below, the material still meet-

ing the chemistry requirements of 7075 alloy:

Composition Limits Composition Limits for Special

Constituent Spec. QQ-A-283 Material for this Program

Iron 0. 7 Max. 0. 20 Max.

Silicon 0. 5 Max. 0. 10 Max.

Chromium 0.18 - 0.40 0.17 - 0.20

Manganese 0. 3 Max. 0.05 Max.

10. Accordingly, four lots of cases were fabricated utilizing

both fourth draw punch designs mentioned and both types of alumi-
num strip. Identity of these lots is as follows:

Case & Ctg Quantity
Lot No. Made Ctg Case Dwg. Material

762-5 3400 FB38671 High Purity, Special Chem.

762-6 3500 FB30594 High Purity, Special Chem,

762-7 5200 FB8671 High Purity, Commercial

762-8 2600 FB30594 High Purity, Commercial
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Cartridges were assembled with these cases using Remington #39
primers, 45.8 grains of WC846 propellant and M59 ball bullets.
Extensive function and casualt.y testing was performed on the cart-
ridges from each lot after conditioning for two hours at hot, cold and
ambient temperatures in the T44 and T48 rifles and the T161 and
T65 machine guns. In addition, pressure and velocity tests were r- n-
ducted on cartridges from each lot. Detailed data of these tests is
included in appendix B, a summary of which follows:

Lot 762-5

Primer Leaks Eroded Heads Blown Primers Splits

H 560 18

C 25 1 1

A 20 0

Lot 762-6

Primer Leaks Eroded Heads Splits Ruptures

H 199 10 1.4 16

C 0 0 1

A 6 2 25 25

Lot 762-7

Primer Leaks Blown Primers Eroded Heads Ruptures

H 547 8 17 93

C 48 0 0 1

A 35 0 0 46
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Lot 762-8

Primer Leaks Burn Throughs Eroded Heads Ruptures S]it.s

H 533 1 27 3 0

C 42 0 0 1 1

A 39 0 0 2 0

11. From the tests results of the four previous lots of cart-
ridges, it was believed that a heavier web thickness might eliminate
the head area defects encountered. Accordingly, fifty cases were
fabricated using the special chemistry strip but with a web thickness
increased from .0 5 9 " to .090". All of these cases were primed with
Remington #39 primers; half the cases were assembled into ball cart-
ridges using 45.8 grains of WC846 propellant and the remainder were
assembled into ball cartridges using 39. 5 grains of IMR 4475 propel-
lant. These cartridges were identified as Lots 11-A-i and 11-A-2
respectively.

12. The cartridges of Lots 11-A-1 and 11-A-2 were conditioned
for two hours at +165'F and then fired for function and casualty in the
T44 rifle. In the firing results of Lot 11-A-I there were 3 primer
leaks and II blown primers with gas eroded heads. The firing of Lcet
11-A-2 resulted in 6 primer leaks, 2 complete rim shears and 4
blown primers with gas eroded heads. Complete firing data is in-
cluded in appendix B.

13. At this time, it was decided to determine the effect of
various parameters upon primer area firing casualties. These para-
meters included use of primer vent seals, various propellants,
smaller primer pocket diameter and one-piece vs. three-piece head-
ing punches. (Formerly all cases fabricated under this project had
been made using three-piece heading punches; use of a one-piece
heading punch would permit incorporation of a slight "lead-in" radius
at the entrance to the primer pocket).

14. All of the cases were fabricated from 7075-T6 special
chemistry strip, and were assembled into M59 type cartridges using
Remington #39 primers and propellant charge as listed in the following
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table. All cartridges listed were conditioned at +165'F for two
hours, prior to testing in T44 rifles and T52 machine guns, since
this had been determined to be the condition at which incidence of
primer area casualties was maximum, Complete firing data is
included in appendix B; a summary of the results follows:

Primer PrI-:,r Go
(eoding Propelolert Vert Po-k1, CMle Pr i r Eroded Blow, Rim

Loi No. Pmnch Type Chl. Gr. ',.A! DII. (m) Fired 1eak. Hood. P r1' ar Sheor.

(211-I 3-l1oo. WC84h 45.A No .2og1 .0009 1G 0 51 14 0 2

II.A-0 3-Pi'ec l1ES1000.99 9. No .11o90 . 0005 90 27 9 0 0

ŽB-| I -Pi.e. WC346 45.8 No .Z09) *.0005 95 54 5 0 z

12B-2 I-Pie-e HESSZIZ..99 19,0 No .Z091 .0005 107 10 0 0 0

120-3 I1-Po'- WC846 45.8 Yee .2093 * .0005 100 91 I8 9 0

IzC-i 3-Plee© WC846 40.8 No .2078 1.000S 00 50 s 0 5

12C-2 3-Pioe HESS0 2 . 99 39.5 No .208 I .0005 100 Is 4 0 0
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15. Results of these tests indicated the following:

a. HES 5232.99 propellant, in combination with #39
primers yielded somewhat better performance insofar as primer
area casualties, than did WC846 propellant in combination with the

same primer.

b. There was no significant difference in primer area

casualties in the use of either the one or three-piece heading punch.

c. No significant difference in performance insofar as

primer area casualties was obtained between standard diameter and
reduced diameter primer pockets.

d. Use of cellophane primer vent seals resulted in in-
creased primer area casualties.

16. In order to more carefully investigate the effect, if any,
of various primer pocket diameters, approximately 400 cases were
fabricated from premiumu quality, special chemistry strip, in which
the primer pockets were machined to exact sizes as listed in the
following table. These cases were primed with Remington #39
primers and assembled into cartridges using 45.8 grains of WC846
propellant. The pockets had very smooth walls with no scratches
or bulges that might provide an avenue of escape for gases. The
cartridge lots were identified as follows:

Lot No. Pocket Diameter No. of Rounds

13-A-I .2080" ± .0001 95

13-A-Z . 2085" * . 0001 99

13-A-3 .2090" ± .0001 104

13-A-4 .2095" + .0001 102

After verification of charge and conditioning at +165'F for two hours,

Lots 13-A-1, 2 and 3 were fired for function and casualty in the T44
rifle. After similar conditioning Lot 13-A-4 was fired for function
and casualty in the T65 machine gun. Although extreme care was

9

e
U



taken in the machining of the primer pockets, the firing tests re-
sulted in a large percentage of primer leaks. Detailed firing
results are contained in appendix B., a summary of which follows:

Primer Leaks Eroded Heads

Lot 13-A-1 49 6

Lot 13-A-2 60 4

Lot 13-A-3 23 1

Lot 13-A-4 67 3

17. A study was then initiated to determine whether maximum
strength was being developed by the solution heat treatment and
artificial aging being given the cartridge cases.

18. Approximately 715 cartridge cases were fabricated from
7075 premium quality, special chemistry strip. These cases were
divided into lots which underwent different solution temperatures
and time at tht temperatures, as listed below and as shown in photo-
micrographs, figureýs D-I through D-9. To help guard against
development of structuze, the air agitator was turned off in the
water quench and the water was rapidly circulated by increasing the
water velocity through the water inlet valve. Also the cases were
artificially aged immediately after the solution quench treatment.

NOTE: Even though firing results showed little improve-
ment, it was thought these procedural changes
beneficial and they were used in the fabrication of
cases for the balance of tests under this project.

The cases were primed with Remington #39 primers and assembled
into cartridges with 45. 8 grains of WC846 propellant. The lots of
cartridges, assembled with cases of different lots according to
varying solution heat treatment were identified as follows:
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Lot No. Solution Heat Treatment No. of Rounds

13-B-i 860 F/30 Min 105

13-B-2 870*F/25 Min 76

13-B-3 870'F/30 Min 87

13-B-4 870'F/35 Min 88

13-B-5 870°F/40 Min * 104

13-B-6 880'F/30 Min 66

13-B-7 890°F/25 Min 102

13-B-8 890 *F/30 Min 88

19. After conditioning for two hours at +165*F, the eight

lots of cartridges were fired for function and casualty in the T44
rifle and T52 machine gun. Complete firing results are included
in appendix B, a summary of those results follows:

Primer Leaks Gas Exoded Heads

13-B- 1 20 29

13-B-2 22 16

13-B-3 22 15

13-B-4 13 10

13-B-5 30 50
0

13-B-6 29 12

13-B-7 15 9

13-B-8 13 8
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The cartridges developed many firing casualties and there was no
apparent difference in any of the heat treatments in relation to the
firing results.

20. The next approach in elimination of the priming area
firing casualties was to determine if type of primer had any signifi-
cant effect on these casualties. It was decided to fabricate two lots
of cases and arm them with #72 and #39 primers. Upon examining
the #39 primers which were intended for use, it was observed that
the edges of the cup were rough and it was thought that such edges
might be possible avenues of escape for the primer and/or propel-
lant gases. Accordingly, some #39 primers were reworked to re-
move the rough edge. The primed cases were assembled into cart-
ridges using 45. 8 grains of WC846 propellant and the lots were
identified as included in table II. Three lots of cartridges were
conditioned at +165'F for two hours prior to firing for function and
casualty in the T44 rifle. Cartridges from lot 13-C-2 were also
fired for function and casualty in the T65 machine gun. Results of
the firing are shown in the following table:

Table II.

No. of Primer Gas Eroded Blown
Lot No. Primer Rounds Leaks Heads Primers

13C1 #72 72 8 0 0

13C2 #39 59 11 17 3

13C3 #39 w/rough 56 16 28 0
edges re-
moved

21. In the development of the various calibers of aluminum
cartridge cases at this arsenal, several alloys and conditions of
strip have been used. It has been determined, through fabrication
experience at Frankford Arsenal, that the use of 7075 alloy pro-
duced the best results. In former cartridge cas' fabrication T-6
condition strip had been used. It was believed, at this time, that
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7075 alloy "0" condition strip might eliminate some difficulties
encountered in fabrication. The 7075-0 strip is received in a
long cycle annealed condition to preserve the soft, workable
properties whereas the 7075-T6 material is received in the age
hardened condition. It was believed, with the use of the 7075-0
material, that fabrication could start on the "as received" strip
without annealing prior to use and that the workable properties of
the material would insure results superior to those possible in the
use of the 7075-T6 strip even after annealing. Contrary to this
the cups processed from 7075-0 material were unsatisfactory and
only slightly improved cups would be processed after the "as
received" 7075-0 strip was annealed. Photomicrographs (figs.
D-10 and D-11) were taken of the 7075-0 material "as received"
and the 7075-T6 material after annealing. The constituents in the
7075-0 material "as received" were large and not oriented di-
rectionally. Also the photomicrographs suggest a greater solution
of alloying elements. These facts account for the poor cupping
quality even though the hardness readings indicated a fully annealed
condition. The final solution to eliminate the cracks in the cupping
operation to attain a satisfactory structure was by giving the 7075-0
material a solution quench treatment at 890'F for 30 minutes
followed by a water quench and these followed by an anneal; after
this treatment the material cupped perfectly. A photomicrograph
of resultant conditions is shown in figure D-12.

22. It was decided to determine what effect, if any, vent hole
diameter had upon primer area firing casualties. A small control
lot of cases was fabricated from 7075-0 material with the regular
vent hole diameter of . 078 + . 004. Fifty-five cases were fabricated
from the same strip but had an enlarged vent hole diameter of . 1093
+ .004. All were assembled into cartridges with #39 primers and
45.8 grains of WC846 propellant. Cartridges assembled with cases
having regular vent hr'-'r were identified as Lot 14A1; those having
an enlarged vent hole were identified as Lot 14AZ. After condition-
ing for two hours at +165"F, the cartridges of both lots were fired
for function and casualty in T44 rifle. The firing of Lot 14A1 re-
sulted in 3 small primer leaks while 14A2, with the enlarged vent
hole, developed 4 small and 6 large primer leaks when fired.

23. Inasmuch as the firing results still showed primer area
casualties, it was decided to discontinue efforts to modify the case
dimensionally or structurally in an attempt to overcome primer
area casualties, but rather to go, as a last resort, to the use of the
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steel adapter cup-type primer which had proved fruitful in elimi-
.iating primer area casualties in other sizes of small arms alumi-
nurm cartridge cases. A small quantity of Remington #72 primers
with copper plated steel adapter cups were available at this arsenal
from a prior aluminum case contract. Accordingly, approximately
180 cartridge cases were fabricated from 7075-T6 condition special
chemistry premium quality strip. Since the Remington #72 primer
with steel adapter cup requires a large diameter primer pocket,
the pockets of these cases were increased to . 2295" + .0005". A
drawing of Case, Cartridge, FAT49E4 with this enlarged primer
pocket is shown in figure C-4. These cases were made with a
three-piece heading punch.

24. Eighty-seven of these cases were vented with a regular
vent hole punch . 078 + . 004" diameter and 92 with an enlarged vent
hole punch. 1093" + .004". All cases were primec with Remington
#72 adapter cup-type primers and assembled into cartridges nIsing
40. 0 grains of HES 5232. 99 propellant. Cartridges assembled with
cases having regular vent holes were identified as Lot 15A and those
assembled with cases with enlarged vent holes were identified as
Lot 15B. Cartridges of both lots were fired for function and casualty
in the T65 machine gun with the ammunition at both ambient and
+165'F. Velocity and pressure firings were performed as controls.
Complete firing data is included as appendix B. There were no case
casualties of any sort in any of these tests.

25. Approximately 800 cases were fabricated from 7075-0 strip
using a three-piece heading punch. These cases were primed with
Remington #72 primers, assembled with steel adapter cups. They
were assembled into cartridges using 40.0 grains of HES 5232.00
propellant. The cartridges were identified as Lot 16-0. A small lot
of approximately 45 case rejects were assembled into cartridges to
be fired for informational purposes. This lot of cartridges was
identified as Lot 16-0 rejects. Two hundred and forty cartridges of
Lot 16-0, after conditioning for two hours at +165 0 F and 70OF were
fired immediately for function and casualty in the T65 machine gun.
The balance of the cartridges of Lots 16-0 and 16-0 rejects were
fired for function and casualty at ambient temperature in the T44
rifle and the T65 machine gun. Complete firing data is included in
appendix B.. There were 3 rim shears and 2 case (SJ) splits but no
primer leaks. Approximately 900 cases were fabricated from 7075,
Condition T-6 commercial chemistry strip. A three-piece heading
punch was used. These cases were primed with Remington #72
primers with steel adapter cups.

14



a. Approximately 160 cases had rough mouths due to
dull tooling in the final trim. These cases were assembled into
cartridges using 40. 0 grains of HES 5232. 99 propellant. This
cartridge lot was identified as 16-TR.

b. Seven hundred and twenty cases were assembled
into cartridges using 40.0 grains of HES 5232. 99 propellant. These
cartridges were identified as Lot 16-T.

c. Four hundred and eighteen cases were rejected from
the 16 case lots because of large head diameters. These cases
were fabricated both from 7075-0 and 7075-T6 strip. After reaming
the primer pockets where necessary, the cases were primed with
Remington #72 primers with steel adapter cups, and assembled into
cartridges using 40. 0 grains of HES 5232. 99 propellant and identi-
fied as Lot 16-TO.

26. The cartridges of Lots 16-TR, 16-T and 16-TO were
fired for function and casualty, hot, cold and ambient in the T44
rifle and T65 machine gun. Complete firing data is included in
appendix B, a summary of which follows:

Casualties

Burn
Lot No. Gun Rim Shears Splits Ruptures Throughs

H C A H C A H C A H C A

16-TR T44 0 0 0 5 0 2 0 0 0 5 0 0

16-T T65 8 0 0 4 1 1 1 1 0 4 0 0

16-TO T65 No Casualties

Cartridge lots 16 and its sub-lots totaled approximately 2000 cart-
ridges. The firing of these cartridges resulted in 30 casualties as
summarized above. These casualties are serious because they
caused 13 gun stoppages. However, the cases were carefully
checked and soft spots were found which would cause weakened
areas in the case wall. Further investigation disclosed that the
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heat treating equipment was not functioning properly thus causing
the soft spots. Since there were no such casualties in lots 11
through 15 it was assumed that equipment failure caused improper
heat treatment with resultant casualties. There were no primer
leaks. Upon completing the fabrication of all lots of aluminum
cartridge cases, prior to priming, the cases were anodized using
the alumilite process. A copy of this anodizing procedure is in-
cluded in appendix E. The cases were then mouth annealed, the
mouths of the cases being immersed 1/4" for 8 seconds in a saline
solution maintained at 700*F and then quenched in tap water. The
cases were then "dag" coated as a preservative and as an aid to
chamber extraction.

CONCLUSIONS

It is concluded that the 7. 6 Zmm, FAT49E4 aluminum cart-
ridge case has been successfully developed. The causes of various
case casualties, developed in the firing of the 7. 6 2mm cartridges
assembled with these cases, have been eliminated. The greatest
problem, that of the primer area defects has been solved by the
use of the copper plated steel adapter cup-type primer.

Tooling for fabricating the caliber 7. 6 2mm, FAT43E4 cart-
ridge cases by the blank, cup and draw process has been developed.
This tooling is listed on Plan of Work, see figures C-5, C-6-1,
C-6-2, C-6-3 and C-7.

A blank, cup and draw process for the fabrication of the
7. 6 2mm, FAT49E4 aluminum cartridge case was developed. This
process is based upon the use of equipment available in the fabri-
cation of the 7. 6 2mm brass cartridge case. In the event of large
scale fabrication, changes in the feeding mechanism would be
necessary due to the lightness in weight of the aluminum com-
ponents.

Distortion and warpage of aluminum case components can be
greatly minimized by solution heat treating the components prior
to the tapering operation. Because of the rapid aging character-
istics of 7075 aluminum alloy, it is necessary that the tapering
operation be performed within four hours after the solution heat
treatment.

16



A minimum head and sidewall hardness of Rockwell 30T 70 is
necessary for satisfactory functioning of cartridges assembled with
aluminum cases.

Primer area casualties, caused by primer leaks and blown
primers, have been practically eliminated through the use of the
copper plated steel adapter cup primer. The key to the elimination
of the head area casualties without the use of the adapter cup primer
should be in the development of the proper case head hardness and
continuity of the anodize coating on the surfaces of the case base
interior and the primer pocket.

RECOMMENDATIONS

Additional lots of 7. 6 2mm aluminum cartridge cases should
be fabricated and assembled into cartridges for more extensive
firing tests. The following recommendations should be considered
in the fabrication of these cases:

The use of 7075, Condition T-6, premium quality,
commercial chemistry, aluminum strip.

An increase in web thickness to strengthen head area.

The use of a fourth draw punch having a .001"/inch
single taper.

The adoption of the three-piece heading punch in conjunction
with the use of the Remington #72 primer with steel adapter cup
and the adoption of the one-piece heading punch when the case is
primed with the regular primer. The one-piece heading punch
gives a slight radius at the mouth of the primer pocket as a lead-
in for the regular primer.

The development of a more uniform, closely controlled heat
treatment and a quicker solution, quench after heat treatment should
be devised. Also a rapidly circulating quench would be preferable
to the air agitated quench. The elimination of delay between solu-
tion quench treatment and artificial aging should also be accomplished.
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The continued use of the Remington #72 primer with copper
plated steel adapter cup at the present time.

A continued effort to develop a primer pocket which would
permit the use of the regular primer without resultant primer
leaks. This could possibly be accomplished through pocket and
heading in two operations rather than single shot heading. The
elimination of any taper in the primer pocket might provide the
answer,
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COPY COPY

APPENDIX A

No. 7-56 13 September 1955

DEVELOPMENT ENGINEERING DIVISION

RESEARCH AND DEVELOPMENT PROGRAM

Project: TS1-Z FA 3-Z-6-9

Priority: 1C-368

Charge: RAD 5040-5412-07-40101 Ex. O. 5170Z-02-518
Est. Cost: $15,000.00

Project Director: Mr. E. W. Read

Project Engineer: Mr. S. Miller

Coordinator: Mr. H. Burgess

Subject: Case, Cartridge, Cal 7. 6 2mm Type, Aluminum

Object: a. In connection with engineering design studies
and evaluations for developmental ammunition
and related material, to develop a satisfactory
cal 7. 6 2mm aluminum cartridge case by the
blank, cup and draw process.

b. To make firing samples for preliminary de-
sign studies of cal 7.62rmm aluminum cart-
ridge cases made by the blank, cup and draw
process.

Introduction:

1. As part of the overall aluminum cartridge case project at
this arsenal, it is desired to develop a satisfactory blank, cup and
draw process for the fabrication of cal 7. 6 2mm type aluminum cart-
ridge cases. A maximum of 10,000 cartridge cases is to be made
under this program.
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DED R&DP 7-56 (Cont'd)

2. The work to be performed under this program has been
discussed with the following personnel:

Messrs. A. Lippincott F. Costello
E. Olszanowski L. Furmanski
R. Donnard J. Werst

Instructions:

3. SD-D: a. Prepare a drawing of the cal 7. 6 2mm type
aluminum case from data supplied by SD-M. Assign an FAT number
to this drawing.

b. Prepare a drawing of cartridge, ball, caliber
.30, T104EI type, utilizing the case from par. 3. a. Assign an FAT
number to this drawing.

c. Prepare drawings of necessary work and
inspection gages for use in processing cal 7. 62mm type aluminum
cases as requested by SD-M.

d. Prepare tool drawings as requested by SD-
M.

4. SM: Make necessary work and inspection gages as
requested by SD-M, in accordance with drawings made by SD-D.

5. SP-3 (Mr. Dorsam): Have necessary tools made, as
requested by SD-M, in accordance with drawings prepared by
SD -D.

6. SZ: a. Using available strip stored in SZ, fabri-
cate lots of cal 7. 62mm type aluminum cartridge cases, accord-
ing to Drawing No. C7553738, or, as directed by SD-M.

b. Upon receipt of mouth annealed cases
from SS "Dag" coat case bodies and heads, allow to dry, and then
deliver the coated cases, properly identified, to SL for priming
and loading.
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DED R&DP 7-56 (Cont'd)

7. SW-2: Anodize the cases delivered by SZ in the manner
prescribed by the equipment operating instructions. Deliver the
cases, properly identified, to SK for inspection.

8. SK: a. Make measurement surveys of components
as requested by SD-M.

b. I&G the cases delivered by SW-2. Deliver
cases, properly identified, to SS.

c. I&G cartridges delivered by SL. Deliver
cartridges, properly identified, to SF.

9. SS: Mount anneal the cases delivered by SK in the
usual manner, or as directed by SD-M. Forward mouth annealed
cases, properly identified, to SZ.

10. SL: a, Forward necessary components, properly
identified, to SF for establishment of propellant charge.

b. Prepare machine loaded verification sample
as directed by SD and deliver, properly identified, to SF.

c. Prime cases delivered by SZ with current
production primers as directed by SD-M.

d. Load and assemble car ridges as directed
by SD, using propellant of the current production lot. Deliver
cartridges, properly identified, to SF.

11. SD (Mr. Beugless): Establish and verify charge for
Cartridge, Ball, Cal 7. 62mm, T104EI type with aluminum case.

12. SX: Deliver propellant and primers, of current
production lots, to SL, as requested.

13. SF: CAUTION: THE CARTRIDGES TO BE FIRED
UNDER THIS PROGRAM ARE
EXPERIMENTAL, HENCE TAKE
ALL POSSIBLE PRECAUTIONS FOR
THE SAFETY OF GUNNERS AND
OBSERVERS.
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DED R&DP 7-56 (Cont'd)

a, Establish propellent charge for Cartridge,
Ball, Cal 7. 62mm, T104E1 type with aluminum case. Report
results to SD.

b. Fire verification of propellent charge tests
and report results to SD.

c. Fire other single shot, rifle and machine
gun function tests as directed by SD-M.

14. SD-M: Make tests and perform such design, development
and engineering duties as may be required for the performance of
this program.

/s/ N. H. Gear

for J. PETERS
HRB/nfr

Account #1 BDC.
Copies to: B. De CASTRO
SP-I, Mr. Peters
SP-2, Mr. Penn
SD-D, SM, SP-3, SZ,
SW-2, SK(3), SS, SL, /s/ Samuel W. Parnelle, Jr.
SX, SD-M, SD, SD-A(2), SAMUEL W. PARNELLE, JR.
ORDIM, ORDTS,OAC Lt Col, Ord Corps
Messrs. Beugless, Chief, Small Arms Ammunition Dept
Lippincott, Olszanowski,
Donnard, FCostello,
Furmanski, Werst, Fay,
Sprofera, Shfiller, Burgess,
SP File (2), Cost Sect (3)
Selby
Sprofera
DiRenzo

750/12 mos/30 Sept 56
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APPENDIX B

POWDER W 846.4 FRANKFORD ARSENAL PROOF TESTING SECTION AMM. LOT /. .

ARMYLOT 4 VELOCITY & PRESSURE REPORT CALIBER .30

CHARGE 45.4 Ara BULLET 8alI
OBJECT' Establish Charges

CASE Aluminum
_R&D P #7-56

PRIMER ReI #39RO 8-55
S• P I EC , , C T G . 7 8 3 E2 L . R. 7 5 f,AffO. No. 211L.m, No ~n A.L . 4 633 CH G. * .

Rge, No. FA Universal #?0 901L. NO. R-51 [TRFp, 70 -57 m-*g

Ill@, N& F.A universal P10 SOL, Nl. r-67 ITRIr0. AS- V•, 2748 bs'

ftO, Me. RL. NIL ITNF.T P.V. 45,400 psi

Ref 45.4 S.....ia -46. -

_L 2731 1 2706 j 97,2 [ Aa7nt 27m &B -nnn
L. 2726 1 _ 1701- U272g 4.6oln .gRRRA /,.q €nn

L, 27711 979A 9- -2.69n3,- - n-.4. 2725 2717 2722 45800: ,2707 49.QRO,

_5. 2743ý 271.6 ý-272.6 46300
Lk 2722

?. 2719 13618 234800 Total 10Q787 194.300
_'_,_2723 2724 48.00 Mean 2692 486009"2732 Pr .r. . -'1600

, 2714- ot p.-0 - -

It27266 Total 113574 13 ___1 M Ex.Var .19 2200

I3. 2727 Mean 2715 --
14. 'N Cot ý21
15. €ot V 27360

,.29 Sx.Var 33

I|,S.D. 11

REMARKS'
Rounds alternated T,,• 1I inp #1

CNRONOSRPNH oR Bauldree W.p- 51702-02-518
OASES a PRIMERS OK GUNNER Fickenscher Proi. 3-2-6-9
DATE FIRED 11-17-55 FORERAilN CHIe iALLISTIOIAN

ORDBA FORM SP 931 REV MAR 51 A23.VAeITANhu8NAI.MPOINflU,.J.,,4



Powder: W 846.4 FRANKFORO ARSENAL' PROOF HOUSE PRIMER Lot
A `4M'#..O 62OT 2

Chorge: 45.4 nsr O.e•R ,30 L.R."
_FUNGfION AND GASUALTY rEsr T autr Aluminum

Primer: Rem #39 D.E.D.R. & D.P. No. 7-56 CARTRiDE_
I AUTOMATIC a SEMI-AUTOMAT/G WEAPONS j ro. l.A.

7 4 r 'Ovea ,o -2 ~GUN DA TA

TYPE OF GUN NA#MFIRE T-161 T-161 T-lbl _bI

NO. OF OUN 3 3 3
ROUNDS IN umu 4735 4766 485a
Nf OFr RA RF 1 '1 1

ROUNDS IN BARREL 4735 4766 48,58
HEAD SPACE " .

PIN PROTRUSION "_,. -

ROUNDS FIRED ]15 31 22

RDS. IN BURST OR CLIPS 15 __1___

AO.oF ABURSTS OR CLIPS 1 I T

GUNNER Wi llia I ___ ___ Jjjfl-gm _ _ _______

GUN FUNC TION

GROUP U"S)

DEFEG TS

PRIMER LEAKS
PRIMER PrERORATIONS

LOOSE PRIMERS

CASE SPLITS

RUPTURE

GAS FLASHES

VREECH FLAMES

BREECH SPARKS _

ANN. FUNCTION ____ _ OK I

REMA RKS: No4.al Frgnr.l V'.l, Cold Firing

"*1 stoppage: Due to
burned thru case

Lot #7.62 - 2 Broke Extractor
Test discontinued.

ON CAL .30, B. M1917AI RUS. CAL..30 M190AJ3 SM CAL. .50 Ml AC

GM GAL. .30, B. A. C.. PISTOL AUTO CAL. .45 N191Al GM CAL. .50 TIrE

GM CAL..30, 5. M1919A 6NSM CAL. .45 JM3"AI GM CAL. .60 TrS

GM GAL. JO, 8. MIS/SAi OM CAL-..2 M344 GA GAL. .60/20 M9 1

R.A. CAL..5O,8. M191A4 SM GAL..50, S. M2 AC GA POMM'MJ

R.U.S. CAL..30MI NM CAL. .50,0. Ml NO GA POMM MfIAI

RECORDER Seixas ,o51702-02-5180ArE FIRED rLan 56

FOREMAN H. A. Pala CHIEF BALLISTICIAN

ORDBA FORM SP-2 MAR 52 (FORMERLY ORDBA 675 " 4ON IS OBSOLETE)



Powder : WC 8R46 .4 I.me 0 r_ j,ve -- -:WC 846. FRANKFORD ARSENAL PROOF HOUSE APRME'. Lor

Charge: FUNCTION AND CASUALTY TEST huLLEr.A.3jum..

Primer: Rem #39 D.E.D.R. & D.P.No. 7-56 CARTRIDGE._
_AUTOMATIC a SEMI-AUTOMATIG WEAPONS iMG. F.A.

GUN DATA

TypF OF GUN HASSFIRE T-161 T-44 T-48 T-161 T-44 T-48

NO. OF GUN 3 1 055 3 1 055
ROuNdsS IN DUN 4720 871 6522 4836 891 654.9
-n oE RA ari 1 1 1 1 L 1
Rou=Ns IN RARREI 4720 871 6522 4836 891 6542
HEAD SPACE - 2.186"1 2,181" - 21 A&Il
PIN PROTRUSION - .05" 056" - -053" 9 56"L
ROUNDS FIRED 70 20 20 70 20 20
RDS. IN BURST OR CLIPS _0 20 20 70 20 20
HO, OF BURSTS OR CLIPS 1_ 1 _.- 1. " L
GUNNER Wl__lilsilliams Willims Will_ ?Ii.m

GUN FUNCTION

ZERO f S)

DEFE TS

PRIMER LEA KS 1
PRIMER PERFORATIONS
LOOSE PRIMERS
CASE SPLITS

RUPTURE

GAS FLASHES
BREECH FLAMES

8REECH SPARKS

A M, F UNc r/ON ox - - - - ,",

REMARKS, Normal Firing rd Wring

OM CAL. .30, B. MI1/1AI R.U.S. CAL..30 MIDOJA, OM CAL. .50 MS AG

GM CAL. .50, B. A. C. PISTOL AUTO CAL. .45 MISII41 GM CAL. .60 TITYE.
OM CAL. .30, 8. MI919A4 GSM CAL. .45 MS-MJA1 GM CAL. ..60 T59

CM CAL. 3J, 8. MI919AS GM CAL..22 M5 M4 GA CAL. .60/20 MNI I
R.A. CAL..-0,B. MISIBAZ GM CAL..50, 8. M2 AC GA 20 MM MJ
R.U.S. CAL..O5 GI M CAL..5O,8. MB NB GA 20AMM M24AI

RECORDER 'Seixas w~o. 51702-02-518 RATE IrRED1l -Tan 556
F M . A. Falla CIEF BALL/ST/ClAN

FOREMA H ALA IIEAL INUM XMICE. W-30397,

ORDBA FORM SP-2 MAR 52 (FORMERLY OROBA 675 WHIGH IS OBSOLETE)
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Powder: WC 846 FRANKFORD ARSENAL PROOF HOUSE P/AMa. LOT I
Almm'v LoT

charge: 43.4 CALIBER 7,62m"

FUNCTION AND CASUALTY TEST uLLETrJall
Primer, Rem #39 DRDR and DP No. 7-56 cARr/osc•=aL...

AUTOMATIC 8 SEMI-AUTOMATIC WEAPONS MFG. P.A.

oT=aGDN DA TA

TYPE OF GUN NANGFIRE T-65 T-44 T-48 T-65 T-44 T-48

NO, or •u•_ 472850 1 055 472850 1 • 05
ROUNDS IN GUN 3915 1031 6682 4185 1261 6912
NO 6_ _A__RV 18 1 1 18 _ 1
OUNS iBARRE'L 3915 1031 6682 4185 1261 6912_

HEAD SPACE 2.1831" 2.186" 2.181" 2.183" 2,186" 2.181"
PIN PROrRUSION .065" .053" .056" .065_" .053 .056"
ROUNDS F/IREO 1_ 1135 40 40 135 40 40
ROS. IN suRsr OR CL/PS _1 _ 1_80-55 20 2_0 M8-55 20 2n
NO. OF SURSTS OR CLIPS 1-1 2 2 2-_ 2 2
SUNNER _ Gambio Williams Williaam ____ -au:llno 11 Vlli.1i

GUN FUNCTION

GROUP UNS)
ZERO fmS)

DEFEC TS

PRIMER LEAKS

PRIMER PERFORAaTIONS

LOOSE PRIMERR$
CASE SPLITS ____

RUPTUNRE
S$T~r£T.ES ____

GAS EL ASINES

BREECH FL AMES_
"BREECH SPARKS

-AM. FUNCTION IOK I •_ ____
REMA RKS: - 1 Plta•"p Rura-,e

GM CAL. .50, 8. M1917AI R.U.S. SAL. .30 MISJ43 GM CAL..50 MJ AC

OM GAL. .30, B, A. S. PISTOL AUTO CAL. .4, ml9/lA CM CAL. .60 rIFWf
SM CAL. ,50, S. MI9IOA4 GSM CAL. .45 MN"MJAI SM CAL..60 Ts 9

OM CAL. JO,8. Mi9IlA$ SM CAL..2E MJ'V3 GA CAL. .60/SO MK It

R.A. CAL...30,9. MI91IAP SM CAL.. 50, 8. Mf AC CA 20 MM M,

R.US. CAL..30 MI OM CAL. .50, 8. MZ NO 6A ZOMM Me4AI

RECORDER ici_, W.O. 51702-02-518 pAlTE FIREi 15 rob 56

FOREMAN .nhn P W...'r CNIEF BALLISTICIAN

AM.-UAMStA FORNA SPP2 MiA5 FgD6lt., NWZ-0N -O4SEOROBA FORM SP-2 MAR 52 tFORMERLY ORDIBA 675 •IGN IS OBSOLETE)


